Trends in Total Binge Drinks per Adult Who Reported Binge Drinking -United States, 2011-2017
Dafna Kanny, PhD 1 ; Timothy S. Naimi, MD 2 ; Yong Liu, MD 1 ; Robert D. Brewer, MD 1 Each year, excessive drinking accounts for one in 10 deaths among U.S. adults aged 20-64 years (1) , and approximately 90% of adults who report excessive drinking* binge drink (i.e., consume five or more drinks for men or four or more drinks for women on a single occasion) (2) . In 2015, 17.1% of U.S. adults aged ≥18 years reported binge drinking approximately once a week and consumed an average of seven drinks per binge drinking episode, resulting in 17.5 billion total binge drinks, or 467 total binge drinks per adult who reported binge drinking (3) . CDC analyzed 2011-2017 Behavioral Risk Factor Surveillance System (BRFSS) data to assess trends in total annual binge drinks per adult who reported binge drinking in the United States overall and in the individual states. The age-adjusted † total annual number of binge drinks per adult who reported binge drinking increased significantly from 472 in 2011 to 529 in 2017. Total annual binge drinks per adult who reported binge drinking also increased significantly from 2011 to 2017 among those aged 35-44 years (26.7%, from 468 to 593) and 45-64 years (23.1%, from 428 to 527). The largest percentage increases in total binge drinks per adult who reported binge drinking during this period were observed among those without a high school diploma (45.8%) and those with household incomes <$25,000 (23.9%). Strategies recommended by the Community Preventive Services Task Force § for reducing excessive drinking (e.g., regulating alcohol outlet density) might reduce binge drinking and related health risks.
BRFSS is a state-based, random-digit-dialed landline and cellular telephone survey of noninstitutionalized, civilian U.S. adults aged ≥18 years that collects data during each calendar month, yielding a representative sample for the year. ¶ Because important disparities in binge drinking behavior are not apparent based on an assessment of binge drinking prevalence alone, a new measure of binge drinking among U.S. adults was used (3) . For each adult who reported binge drinking, the annual number of binge drinking episodes was calculated by multiplying the past 30-day frequency of binge * Excessive alcohol consumption includes binge drinking (i.e., five or more drinks on an occasion for men and four or more drinks on an occasion for women), heavy weekly alcohol consumption (i.e., 15 or more drinks per week for men; eight or more drinks per week for women), and any drinking by pregnant women or those aged <21 years. https://www.cdc.gov/alcohol/fact-sheets/ alcohol-use.htm. † https://www.cdc.gov/nchs/data/statnt/statnt20.pdf. § https://www.thecommunityguide.org/topic/excessive-alcohol-consumption. ¶ https://www.cdc.gov/brfss/annual_data/2017/pdf/overview-2017-508.pdf. drinking by 12. The largest number of drinks consumed by adults who reported binge drinking during any occasion in the past 30 days was used to assess binge drinking intensity. The total annual number of binge drinks was calculated as the product of the annual number of binge drinking episodes and the binge drinking intensity among adults who reported binge drinking. Total annual binge drinks per adult who reported binge drinking was then determined by dividing total binge drinks by the weighted population estimates of U.S. adults who reported binge drinking.
To assess trends in total binge drinks per adult who reported binge drinking overall, by sociodemographic characteristics, and by state, CDC analyzed 2011-2017 BRFSS data. Total BRFSS sample sizes ranged from 441,456 (2015) to 506,467 (2011) . The median survey response rates declined from 49.7% in 2011 to 45.9% in 2017.** Data were weighted to each state's adult population and to each respondent's probability of selection. SAS (version 9.4; SAS Institute) and SAS-callable SUDAAN (version 10.0.3; RTI International) were used to calculate the mean of total binge drinks per adult who reported binge drinking, age-adjusted to the 2000 projected U.S. population. Linear and quadratic trends of the total annual binge drinks per adult who reported binge drinking were assessed by orthogonal polynomial contrast; only linear trends were consistent with the temporal distribution of the study data and were reported. Two-tailed t-tests were used to assess the statistical significance (p<0.05) of linear trends overall and among specific subgroups.
The age-adjusted prevalence of binge drinking decreased from 18.9% in 2011 to 18.0% in 2017 (Table 1 ). However, the overall age-adjusted total annual number of binge drinks per adult who reported binge drinking increased significantly (12.1%) from 472 in 2011 to 529 in 2017 ( Figure) . The total number of binge drinks per adult who reported binge drinking also significantly increased from 2011 to 2017, both for men (from 587 to 666) and women (from 256 to 290) ( 468 to 593 among those aged 35-44 years, from 428 to 527 among those aged 45-64 years, from 416 to 490 among those aged ≥65 years, and from 487 to 539 among non-Hispanic white adults. In addition, the total number of binge drinks per adult who reported binge drinking increased significantly among persons with some college education or less and across all income categories. However, from 2011 to 2017, the largest percentage increases in total number of binge drinks per adult who reported binge drinking were among those with less than a high school diploma (45.8%; from 646 to 942) and those with household incomes <$25,000 (23.9%; from 543 to 673).
In 2017, the total number of binge drinks per adult who reported binge drinking ranged from 320 in Massachusetts to 1,219 in Wyoming ( Year Men
Women Overall
No. of binge drinks * Age-adjusted mean of total binge drinks per adult who reported binge drinking was standardized to the projected 2000 U.S. Census population. † Total number of binge drinks was calculated by multiplying the frequency of binge drinking (i.e., total annual number of binge drinking episodes) by the binge drinking intensity (i.e., the largest number of drinks consumed by adults who reported binge drinking on any occasion) for each adult who reported binge drinking. § Including respondents aged 18-20 years who were under the legal drinking age. ¶ Respondents were from all 50 states and the District of Columbia.
Discussion
The total annual number of binge drinks consumed per U.S. adult who reported binge drinking increased significantly by 12% from 2011 to 2017, including among non-Hispanic white adults and those aged ≥35 years. These increases are consistent with other recent evidence of an approximately 30% increase in high-risk drinking, † † including binge-level alcohol consumption, particularly among middle-aged and older adults (4) . Because binge drinking contributes a substantial proportion of all alcohol consumption in the United States, these increases also are consistent with an increase in per capita alcohol consumption (derived from sales and shipment data) in the United States, § § from 2.29 gallons in 2011 to 2.34 gallons in 2017.
The finding that the total number of binge drinks consumed per U.S. adult who reported binge drinking increased significantly among those with lower education and income levels is also consistent with a recent study that found the majority of persons reporting prescription opioid misuse also are adults who reported binge drinking, and that prescription opioid misuse tends to be most common among persons with lower household incomes (5) . Socioeconomic disparities in the total † † High-risk drinking was defined as drinking four or more standard drinks on any day for women or five or more standard drinks on any day (not necessarily during one sitting) for men. § § https://pubs.niaaa.nih.gov/publications/surveillance113/CONS17.htm.
Summary
What is already known about this topic?
In 2015, 37 million (17.1%) U.S. adults reported binge drinking approximately once a week and consumed an average of seven drinks per binge drinking episode, resulting in approximately 450 total binge drinks per adult who reported binge drinking annually.
What is added by this report?
From 2011 to 2017, the total number of binge drinks consumed annually by U.S. adults who reported binge drinking increased significantly, from 472 to 529. Significant increases were observed among adults who reported binge drinking of both sexes, those aged ≥35 years, and those with lower educational levels and household incomes.
What are the implications for public health practice?
Application of population-level evidence-based prevention strategies (e.g., regulating alcohol outlet density) could reduce binge drinking and related harms. number of binge drinks per adult who reported binge drinking also might have contributed to the lower life expectancies reported among persons with lower socioeconomic status in the United States (6) .
The total annual number of binge drinks per adult who reported binge drinking did not change significantly in most states from 2011 to 2017, although it did increase significantly in nine states. At the state or local levels, examining the total number of binge drinks consumed by adults who reported binge drinking is a relatively new way to assess binge drinking and related harms. However, by combining public health surveillance data on the prevalence, frequency, and intensity of binge drinking, this measure provides a more complete and sensitive indicator of this health risk and facilitates assessment of sociodemographic and geographic disparities in binge drinking. This measure also might be useful for assessing health risks related to binge drinking (e.g., opioid misuse) (5) , and for planning and evaluating effective strategies for preventing binge drinking at the state and local levels. The findings in this report are subject to at least four limitations. First, BRFSS data are self-reported, and the BRFSS substantially underestimates alcohol consumption in the United States relative to alcohol sales data (7) . Second, the BRFSS measure of the largest number of drinks among adults who reported binge drinking might have resulted in higher estimates of binge drinking intensity than would other survey methods, such as when collecting information on the most recent binge drinking episode for adults who reported binge drinking, including the number of drinks consumed by beverage type (8) . However, because the underreporting of alcohol consumption tends to be greater among binge drinkers than among non-binge drinkers and tends to increase with binge drinking intensity (9), the prevalence, frequency, and intensity of binge drinking are likely to have been substantially underestimated in this study. Third, similar to other telephone surveys, BRFSS response rates have been declining, which could affect the representativeness of the survey responses. However, BRFSS response rates did not change substantially during the study period, and were, therefore, unlikely to have affected trends. Finally, BRFSS does not survey institutionalized adults, which limits the generalizability of the findings to noninstitutionalized persons.
Reducing binge drinking is essential to reducing excessive drinking at the population level. These findings highlight the need to reduce the total number of binge drinks per adult who reported binge drinking by reducing the prevalence, frequency, and intensity of binge drinking. Moreover, monitoring binge drinking prevalence alone, the most commonly used measure of binge drinking, portrays an incomplete picture of the problem of binge drinking, and might mask important sociodemographic and socioeconomic disparities in binge drinking behavior. Binge drinking is also strongly affected by the social context within which persons make their drinking decisions. For example, persons living in states with more restrictive alcohol policies are also less likely to binge drink and experience alcohol-attributable harms, including motor vehicle crash deaths, alcoholic liver cirrhosis, and alcohol-involved homicides and suicides than are persons living in states with less restrictive alcohol policies (10) . Evidence-based prevention strategies to decrease excessive drinking that the Community Preventive Services Task Force recommends include increasing alcohol taxes, regulating the number and concentration of alcohol outlets in communities, and enforcing minimum legal drinking age laws.
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